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AMENDMENTS TO CLAIMS 



Please amend pending claims 1. 7, 13, and 19 as indicated below. A complete listing 
of all claims in the applic ation is as follow s: 

I (cuirently amended) A saniconductor device, comprising: 

a semiconductor with a dielectric layer formed thereon, wherein said dielectric layer 
overlays a region on said semiconductor and has a channel opening provided 
therein; 

a first barrier layer disposed in said dielectric layer lining said channel opening, said 

first barrier layer of a i»etaH»-barrier material; 
a conductive material diflposed.-EScesssd_in said first barrier layer in said channel 
npa ning to form a reces s^ channel: and 
\ a second hnrrirr hyrr fliflrr-TH ^ 4'^ ^-'^^ ^nd over said conductive layer 

A * w Boid ohcmnei-^eHiag, said second bamer layer of a «etalU»-barrier material^ 

itv whoroby said oonduotivo matoriol io totally onoloocd in motQlLic h n rri p r 

\y rootoriol . 

2. (original) The semiconductor device as claimed in claim 1 wherein said 
first barrier layer is a metallic barrier material selected fiiom a group comprising tantalum, 
titanium, tungsten, a compound thereof, and a combination thereof. 

3. (original) The semiconductor device as claimed in claim 1 wherein said 
second bamer layer is a metallic barrier material selected from a group comprising tantalum, 
titanium, tungsten, a compound thereof, and a combination thereof. 

4. (original) The semiconductor device as claimed in claim 1 wherein said 
conductive material is selected from a group comprising copper, aluminum, doped polysilicon 
gold, silver, a compound thereof, and a combination thereof. 

5. (original) The semiconductor device as claimed in claim 1 wherein said 
first and second barrier layers axe of the same metalUc barrier material. 

6. (original) The semiconductor device as claimed in claim I wherein said 
first and second barrier layers have substantially the same thickness. 



Received from < 408 738 0881 > at 6/1 3/03 6:06:44 PM [Eastern Dayligtit Time] 



2 



JUN-13-2003 FRI 03:07 PMERW OFFICE OF M ISHIMARU FAX NO. 408 738 0881 




Serial No.: 09/663,021 ^ 
Group Art Uoit: 2815 

7. (cuirently amended) A method of manufacturing a semiconductor device, 

comprising said steps of: 

providing a semiconductor with a dielectric layer fonned ttiereon; 
forming an opening in said dielectric layer, said opening defined by walls of said 
dielectric layer, 

forming a first barrier layer in said opening and lining said dielectric layer, said first 

banio- layer is a mctollio b arrier material; | 
fomiing a conductive layer on said first barrier layer in said opening; 
removing said conductive layer and said firaLbarrier layer outside said opening down | 

to said dielectric layer, 
■ ,i»n,r;n£r finrtinn n frecessina said conductive layer inside Raid first barrier layer 

waid fipcmin gto form a recessed channel; and 
forming a second barrier layer in <^\d first barrier laver and over said conductive layer 

in said oponing, said second bander layer is a metaHie-barrier material^wfeeieby 

aaid oonduotive layer is totally onoloaod in mctaUlc borrior motoriol . 

8. (original) The method for manufacturing a semiconductor device as 
claimed in claim 7 wherein said step of foroiing said first barrier layer uses a metalUc barrier 
material selected fiom a group comprising tantalum, titanium, tungsten, a compound thereof, 
and a coinbination ttiereof. 

9. (original) Tlie method for manuiacturing a semiconductor device as 
claimed in claim 7 wherein said step of forming said second barrier layer uses a metallic 
barrier material selected fi^m a group comprising tantalum, titanium, tungsten, a compound 
thereof, and a combination thereof. 

10. (original) The method for manufacturing a semiconductor device as 
claimed in claim 7 wherein said step of forming said conductive material uses a material 
selected from a group comprising copper, aluminum, doped polysilicon, gold, silver, a 
compound thereof, and a combination thereof. 

11. (original) The mettiod for manufiacturing a semiconductor device as 
claimed in claim 7 wherein said step of forming said first and second barrier layers use the 
same metallic barrier material. 
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12. (original) The method for manufacturing a semiconductor device as 
claimed in claim 7 wherein said step of forming said first and second barrier layers for said 
first and secotid barrier layers to substantially ttie same thickness. 

13, (currently amended) A method of manufecturing a semiconductor device, 

comprising said steps of: 

providing a semiconductor wafer with a dielectric layer formed thereon; 
forming an opening in said dielectric layer, said opening defined by walls of said 
dielectric layen 

depositing a first barrier layer on said semiconductor wafer and in said opening to line 

said dielectric layer, said first barrier layer is a metallic barrier material; 
depositing a conductive layer on said first barrier layer on said semiconductor wafer 

and in said opening, said conductive layer filling said opening 
removing said conductive layer and said first b arrier layer on said semiconductor 

wafer outside said opening down to said dielectric layer> 
rAmAvnnc n pnrtion of nscessing said conductive layer inside m4 fitst barrier layer 

s aid op e ning t o a predetermined H^pth to foym a recessed channel: 
depositing a second barrier layer over said semiconductor wafer and said oonduotiv e 
laye grecessed channel in said Apantn g ^first barrier laver to fiU said epcning 
first harrier laver t o about said predetenmined depth, said second barrier layer 
is a metallic barrier material; and 
removing said second barrier layer on said semiconductor wafer outside said epeaiftg 
4ewftfjys ^ barrier laver to said dielectric layer whorcb)^ said conducitL\rc layer ig 
totally enolosod in motallio barrier matoricil , 

14. (original) The method for manufacturing a semiconductor device as 
claimed in claim 13 wherein said step of depositing said first barrier layer uses a metaUic 
bamer material selected fix>m a group comprising tantalum, titanium, tungsten, a compound 
thereof, and a combination thereof 

15, (original) The method for raanufacmring a semiconductor device as 
claimed in claim 1 3 wherein said step of depositing said second barrier layer uses a metallic 
barrier material selected fi-om a group comprising tantalum, ritanium, ttmgsten, a compound 
thereof, and a combination thereof. 
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16. (original) The method for manufacturing a semiconductor device as 
claimed in claim 13 wherein said step of depositing said conductive material uses a material 
selected from a group comprising copper, aluminum, doped polysilicon, gold, silver, a 
compound thereof, and a combination thereof. 

17. (original) The method for manufacturing a semiconductor device as 
claimed in claim 13 wherein said step of depositing said first and second barrier layers use the 
same metallic barrier material. 

18. (original) The method for manufecturing a semiconductor device as 
claimed in claun 13 wherein said step of removing said conductive layer to a predetennined 
depth removes said first barrier to the same depth as the thickness that said first barrier layer 
is deposited- 

19. (currently amended) A semiconductor device, comprising: 
a semiconductor; 

a dielectric layer formed on the semiconductor, said dielectric layer having a chamiel 

opening provided herein; 
a recessed channel in said channel opening including: 

a firet barrier layer disposed in said channel opening, said first barrier layer of a 

metallic barrier material; and 
a conductive material dispese*-£esessed in said first barrier layer, and 
a self-aligned acmioondufltor Intcroonnoot b arrier disposed in said fi^t barrier layer 

and over said recessed ^J.i>«»J^-i^nductive material in said channel opening. 
20. (currently amended) The semiconductor device as claimed in claim 19 
wherein said first barrier layer and said self-aligned mjiulu u uduotor intor cnn n f hairier totally 
enclose the conductive material. 
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